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Key aspects to consider for the Hydrogen Strategy of Ireland
Utkarsha Chavan
(Technological University Dublin & Gas Network Ireland)

Abstract: Hydrogen will be the key player in achieving the net-zero carbon emission target but,
some aspects need to be considered while formulating the hydrogen strategy for Ireland. In this
article, the first aspect emphasises promoting hydrogen production technologies with low to nill
carbon emissions followed by gauging the hydrogen demand for individual energy demand
sectors. The second aspect focuses on the technical constraints revolving around the direct
injection of hydrogen into the natural gas network. The government needs to play an important
role as a policy maker and as an investor to achieve net-zero carbon emission through hydrogen.

1. Hydrogen production & demand:
Hydrogen is considered one of the ways toward the net-zero emission targets. Hence, it is very
important to make sure the production of hydrogen is achieved through low to nill carbon
emissions. More emphasis needs to be on producing green hydrogen. The low carbon emission
hydrogen production technologies need to be individually evaluated to analyse total carbon
emission before commissioning and production. Some aspects to consider for this analysis are
capacity, intended use of hydrogen and its sector, storage and all secondary and tertiary carbon
emission revolving around the production plant. The government needs to provide guidelines and
finalised the limit of carbon emission for the hydrogen production plant.
The best way to minimise the carbon emission is to lower the energy demand across all the
sectors which is not feasible for any country. The probable approach and innovation opportunity
in the energy sector is to improve energy efficiencies to produce more energy from the same
primary energy source. Consider the case of electricity production, where natural gas is the
primary source followed by renewable source wind (SEAI, 2021). The government of Ireland
provides different support schemes to purchase Electric Vehicles (EVs) (Department of
Transport, 2022). These two things relate to each other via electricity. The promotion of EVs will
increase the demand for electricity in terms of transport. In overview, EVs will increase
electricity consumption in the domestic sector. Hence, this increasing electricity demand must be
accommodated within the current carbon emission targets. It also shows that the different
departments of the government should work together to reach the net zero carbon emission
target.
There needs to be further evaluation of energy demands considering all the energy sources
whether renewable or non-renewable sources. Further studies are also needed to consider wasteto-energy projects.

2. Hydrogen injection in the natural gas network:
Hydrogen no doubt will play a major role in achieving net-zero carbon emission, particularly in
the natural gas industry. In Ireland, natural gas is the second largest source of primary energy
after oil, and it is also the primary source of electricity production (SEAI, 2021). Hydrogen
produced preferably green hydrogen can be directly injected into the current natural gas network.
There are some technological constraints to hydrogen injection in natural gas. One of the
constraints revolves around the calorific value difference between the two gases. Hydrogen has a
lower calorific value than natural gas. As per the current natural gas quality requirement of Gas
Networks Ireland (GNI), the range of calorific value is 36.9-42.3 MJ/m3 and the hydrogen
content is less than 1 mol% (GNI, 2019). This requirement also applies to other renewable gas
injections such as biomethane. Hydrogen is a lighter gas with a gross calorific value of 12.7
MJ/m3 (Fuels - Higher and Lower Calorific Values, 2022). The small sample calculation is done
assuming two separate gas compositions and mixing hydrogen from 0 to 20% by mole range to
calculate the calorific value of the resulting natural gas hydrogen mix. The resulting value of the
calorific value of blended gas is shown in Table 1.
Table 1 Calorific value of natural gas- hydrogen blend
Calorific value (MJ/m3)
Hydrogen percentage
in blended gas
Sample 1 Sample 2
0
37.660
39.775
0.5
37.535
39.640
2
37.161
39.234
3
36.911
38.963
5
36.412
38.421
10
35.164
37.068
15
33.916
38.421
20
32.668
34.360
Further details of the gas samples and calculations are available (Chavan U., 2022). From these
calculations, it is clearly shown that the calorific value of the natural gas-hydrogen is lower than
that of the GNI’s natural gas entry requirement for calorific value, particularly for higher
hydrogen concentration in the blend. The lower calorific value means more gas (volume) is
required to generate the same amount of energy. Hence, when considering direct hydrogen in the
natural gas network, it is important to consider the overall demand for natural gas- hydrogen
blend, and the capacity of the pipeline. There are already studies underway regarding the
different uses of the blend and further modifications required in the appliance to accommodate
the blend (Department of the Environment, Climate and Communications, 2022).
Further studies are required to simulate the different energy demands, different hydrogen
concentrations, and intended use of the blend.

It is also important to modify the policies associated with natural gas. Particularly if the
hydrogen blend is used in the domestic sector, different policies need to be anlasied such as the
pricing of gas (as not all the end-users will not get the blend hence it needs to be analysed),
unaccounted for gas policy. The new policy may be required to handle the fluctuations in the
calorific value. The new pipeline needs to be installed to handle the increased gas volume.

Role of Government:
As per the KPMG report, hydrogen holds great potential to minimise carbon emission but the
price needs to be paid by end-users (KPMG, 2018). The government of Ireland have to play the
role of policy maker, the regulator as well as investor for the upfront cost of hydrogen
production, injection and associated costs such as appliance modifications. These costs can be
paid as grants, low-interest loans, and tax credits.

Conclusion:
In conclusion, hydrogen does have huge potential to achieve a net-zero carbon emission. To
reach this target, hydrogen production technologies have to be low to nill carbon emission
technologies. The hydrogen injection in natural gas is starting step to decarbonising the natural
gas network but further studies are required to materialise the injection. This hydrogen injection
does have a technical limitation that needs to be recognised and worked into the policies as well
as operation. The government of Ireland have to play a major role as a policy maker and investor
to provide support to all the stakeholders to utilise all the hydrogen potential to reach net-zero
carbon emission.
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